










7KH+\EULG/DPLQDU)ORZ&RQWURO +/)&&URVVIORZ([SHULPHQW FRPSOHWHG LQ
JHQHUDWHG D ODUJH GDWDEDVH RI ERXQGDU\ OD\HU VWDELOLW\ DQG WUDQVLWLRQ GDWD WKDW ZDV RQO\




HQFRXQWHUHG GXULQJ WKH GDWD DQDO\VLV DQG WKHLU VROXWLRQV DUH GLVFXVVHG LQ GHWDLO  7KH\
LQFOXGHWKHHIIHFWRIWKHSUREHYLEUDWLRQWKHHIIHFWRIWKHWLPHYDU\LQJVXUIDFHWHPSHUDWXUH
RQ WUDYHOLQJFURVVIORZ LQVWDELOLWLHVDQG WKHHIIHFWRI WKH VWDWLRQDU\FURVVIORZPRGHVRQ WKH
DSSUR[LPDWLRQRIZDOOORFDWLRQ'HVSLWHWKHORZWXUEXOHQFHLQWHQVLW\RIWKHZLQGWXQQHO
WR  WUDYHOLQJ FURVVIORZ GLVWXUEDQFHV ZHUH SUHVHQW LQ WKH GDWD LQ VRPH FDVHV DW
DPSOLWXGHVXSWRRIWKHIUHHVWUHDPYHORFLW\ +RZHYHU WKHGDWDVXJJHVW WKDWWUDQVLWLRQ
ZDVGRPLQDWHGE\VWDWLRQDU\FURVVIORZ7UDYHOLQJFURVVIORZUHVXOWVDQGVWDWLRQDU\FURVVIORZ
GDWD LQ WKH SUHVHQFH RI VXFWLRQ DUH FRPSDUHG ZLWK OLQHDU SDUDEROL]HG VWDELOLW\ HTXDWLRQV
UHVXOWVDVDZD\RIWHVWLQJWKHTXDOLW\RIWKHUHVXOWV
1RPHQFODWXUH
&S   SUHVVXUHFRHIILFLHQW
&T   VXFWLRQFRHIILFLHQW
F   QRUPDOFKRUG
N   VWDWLRQDU\PRGHVSDQZLVHZDYHQXPEHU
5H   5H\QROGVQXPEHU
_ǌ_   VWDWLRQDU\GLVWXUEDQFHYHORFLW\DPSOLWXGH
ǌ   PHDQYHORFLW\
X¶   UPVGLVWXUEDQFHYHORFLW\
8   IUHHVWUHDPYHORFLW\
[   FKRUGZLVHGLUHFWLRQ
\   ZDOOQRUPDOGLUHFWLRQ
]   VSDQZLVHGLUHFWLRQ





XQLTXH VHW RI GDWD  7KH WHVWZDV GHVLJQHG RYHU D WZR\HDU SHULRG DQG WKH WHVWLQJZKLFK WRRN RYHU D \HDUZDV




















FRXOG EH FRQWUROOHG UHPRWHO\ WR WUDYHUVH LQ WKH VSDQZLVH GLUHFWLRQ  )RXU LQWHUFKDQJHDEOH LGHQWLFDOO\ FRQWRXUHG
OHDGLQJHGJHSDQHOVZHUHXVHG WRH[DPLQH WKHHIIHFWVRIGLIIHUHQW VXFWLRQGLVWULEXWLRQV 7KUHHRI WKHSDQHOVZHUH
SHUIRUDWHGZLWKKROHSDWWHUQVGHVLJQHGWRDQVZHUVSHFLILFTXHVWLRQVDQGWKHIRXUWKZDVDVROLGSDQHO7KHOHDGLQJ
HGJHSDQHOPDGHXSWKHILUVWRIWKHZLQJDQGQHHGHGWREHMRLQHGVPRRWKO\WRWKHPLGFKRUGUHJLRQRIWKHZLQJ
7KLV MRLQW ORFDWLRQ LV HYLGHQW LQ )LJ  DV D YHUWLFDO ZKLWH OLQH DQG WKLV DUHD LQ SDUWLFXODU UHTXLUHG D VLJQLILFDQW


















7KH VXFWLRQ VXUIDFHV RQ OHDGLQJ HGJH SDQHOV  WKURXJK  ZHUH GLYLGHG LQWR  LQGLYLGXDO FKDPEHUV FDOOHG
IOXWHVZKLFKVSDQQHGWKHILUVWFKRUGRIWKHDLUIRLO)LJ%HFDXVHWKHSUHVVXUHLQHDFKIOXWHZDVFRQWUROOHG
VHSDUDWHO\PDQ\GLIIHUHQWVXFWLRQGLVWULEXWLRQVFRXOGEHWHVWHG7KHKROHVL]HVSDFLQJDQGURZWRURZKROHRIIVHW
YDULHGEHWZHHQSDQHOV 3DQHOZDVGHVLJQHGDV WKHPRVWFRQVHUYDWLYHFDVH LHPRVW OLNHO\ WRGHOD\ WUDQVLWLRQ
ZLWK WKH VPDOOHVW VL]HGKROHV DQG WKH ILQHVW VSDFLQJ 3DQHOZDVGHVLJQHG WR VWXG\ WKHGHWULPHQWDO HIIHFWRI WKH
VXFWLRQKROHSDWWHUQRQWUDQVLWLRQ 7KLVSDQHOWKXVKDGWKHODUJHVWKROHVL]HDQGVSDFLQJDQGWKHKROHSDWWHUQZDV



































$V LV WKH QDWXUH RI H[SHULPHQWDO GDWD WKH GDWD IURP WKH +/)& H[SHULPHQW DUH QRW SHUIHFW DQG QHHG WR EH
FRUUHFWHGUHODWLYHWRNQRZQH[SHULPHQWDOEHQFKPDUNVEHIRUHPHDQLQJIXOFRQFOXVLRQVFDQEHGUDZQIURPWKHUHVXOWV
,QUHWURVSHFWLWWXUQHGRXWWREHGLIILFXOWWRDVFHUWDLQDOOUHOHYDQWWHVWFRQGLWLRQVGHVSLWHHIIRUWVWRGRFXPHQWWKHWHVW
LQ JUHDW GHWDLO  )RUWXQDWHO\PDQ\ RI WKH PLVVLQJ SLHFHV ZHUH HYHQWXDOO\ GLVFHUQHG DQG HYHU\ SRVVLEOH UHOHYDQW
SDUDPHQWHUZDVXVHGLQWKHGDWDDQDO\VLVWRPDNHWKHILQDOUHVXOWVDVUHOLDEOHDVSRVVLEOH
&KDOOHQJHVWKDWQHHGHGWREHDGGUHVVHGLQWKHGDWDDQDO\VLVLQFOXGHGYLEUDWLRQRIWKHKRWZLUHSUREHWHPSHUDWXUH
YDULDWLRQ RI WKH FRROHG DLUIRLO VXUIDFH DQG DFFXUDWH HVWLPDWLRQ RI WKH DLUIRLO VXUIDFH ORFDWLRQ IRU DQDO\VLV RI WKH























IRU LGHQWLI\LQJ WKHKLJK IUHTXHQF\ LQVWDELOLWLHV WKDWDUHKLJKO\ ORFDOL]HGDQG WKHUHIRUHQRWH[SHFWHG WREHFRKHUHQW
ZLWKWKHIL[HGSUREHWKHIOXFWXDWLQJYHORFLWLHVZHUHTXDOLWDWLYHO\FRPSDUHGZLWKWKHPHDQYHORFLW\JUDGLHQWGǌG\
,I WKH VHQVRU LV YLEUDWLQJ QRUPDO WR WKH ZDOO WKH ORFDWLRQ DQG PDJQLWXGH RI WKH IOXFWXDWLQJ YHORFLWLHV VKRXOG
FRUUHVSRQG WR WKHPHDQYHORFLW\JUDGLHQW 7KLV LV WKHFDVHIRU WKH IUHTXHQFLHV WKDWDUHNQRZQWREHGXH WRSUREH
YLEUDWLRQ
,Q WKHVH ILJXUHV WKH506 OHYHOVDUHFDOFXODWHGE\ ILUVW ILOWHULQJRXW WKH IUHTXHQF\FRQWHQWEH\RQG WKHGHVLUHG
IUHTXHQF\EDQG)LJXUHVKRZVWKHFRPSDULVRQRI506DQGGǌG\RYHUWKHIUHTXHQF\UDQJHNQRZQWREHWUDYHOLQJ
FURVVIORZ DQG DV H[SHFWHG WKHUH LV QRTXDOLWDWLYH DOLJQPHQWZLWK WKH YHORFLW\SURILOH JUDGLHQW  )LJXUH VKRZV






























DQGVXUIDFHWHPSHUDWXUHV $VHFRQGDQGPRUHFRPSOH[ LQIOXHQFHRIWKHWHPSHUDWXUHYDULDWLRQLV WKHHIIHFW LWPD\
KDYH KDG RQ WKH LQVWDELOLWLHV JURZLQJ LQVLGH WKH ERXQGDU\ OD\HU  ,W LV ZHOONQRZQ WKDW ZDOO FRROLQJ KDV D ODUJH






+] WUDYHOLQJFURVVIORZPRGHSUHVHQW VR WKHN+]VDPSOLQJUDWHRI WKH\]VFDQGDWDZDVDEOH WRFDSWXUH LW
7KHUHIRUHZHDUHDOVRDEOHWRORRNDWD'PDSRIWKH506DPSOLWXGHRIWKHWUDYHOLQJFURVVIORZGLVWXUEDQFHV)LJ
E DV WKH\ DUHPRGXODWHG E\ WKH VWDWLRQDU\PRGH 7KH WHPSHUDWXUH FRPSHQVDWHGPHDQ DQG506 YHORFLWLHV DUH
SORWWHGLQ)LJ7KHVKRUWZDYHOHQJWKYDULDWLRQVLQERWKWKH506DQGWKHPHDQYHORFLW\SORWVLQ)LJFRUUHVSRQG
WR WKHYDULDWLRQRI WKHVXUIDFH WHPSHUDWXUHDQG WKHUHIRUH WKHZDWHU WHPSHUDWXUH 7KLV LVKLJKOLJKWHG LQ)LJD
ZKLFK VKRZV WKH KLJKSDVV ILOWHUHG PHDQ DQG 506 YHORFLWLHV DW D FRQVWDQW \ORFDWLRQ DV ZHOO DV WKH ZDWHU
WHPSHUDWXUH
 7KH WHPSHUDWXUH FRPSHQVDWHG SORW RI WKH PHDQ GDWD )LJ  VKRZV WKDW SURSHU WHPSHUDWXUH FRPSHQVDWLRQ
UHPRYHVPRVWRIWKHYDULDWLRQVWKDWFRUUHVSRQGWRWKHZDWHUWHPSHUDWXUHF\FOLQJ7KLVLVDOVRLOOXVWUDWHGLQ)LJE
ZKHUH WKH KLJK SDVV ILOWHUHG VSDQZLVH YDULDWLRQV LQ PHDQ IORZ EHIRUH DQG DIWHU WHPSHUDWXUH FRPSHQVDWLRQ DUH
SORWWHG:KLOHWKHUHLVVWLOOVRPHYDULDWLRQHYLGHQWDIWHUWKHWHPSHUDWXUHFRPSHQVDWLRQLVDSSOLHGLWLVQRWQHDUO\DV
VLJQLILFDQW DV EHIRUH  7KH UHPDLQLQJ YDULDWLRQV PD\ EH GXH WR XQFHUWDLQWLHV LQ WKH WHPSHUDWXUH PHDVXUHPHQWV
WHPSHUDWXUHSURILOHHVWLPDWLRQRULQWKHDSSOLFDWLRQRIWKHKRWZLUHWHPSHUDWXUHFRPSHQVDWLRQ+RZHYHUWKH506
SORW ORRNV YHU\ VLPLODU WR WKH FRUUHVSRQGLQJ SORW RI WKH XQFRPSHQVDWHG GDWD  ,W DSSHDUV WKDW WKH HIIHFW RI WKH
WHPSHUDWXUH GLIIHUHQFH RQ WKH KRWZLUH GRHV QRW FRUUHVSRQG WR WKH YDULDWLRQV LQ WKH DPSOLWXGH RI WKH WUDYHOLQJ
GLVWXUEDQFHV  :H K\SRWKHVL]HG WKDW WKH DPSOLWXGH RI WKH WUDYHOLQJ FURVVIORZ ZDV DFWXDOO\ LQIOXHQFHG E\ WKH











 7KH GDWD IURP ]  WR  PP ZDV ILUVW GLYLGHG LQWR UHJLRQV RI KLJK  ) DQG ORZ  ) ZDOO
WHPSHUDWXUH DQG WKHQ WKH DYHUDJH WUDYHOLQJPRGH VKDSHZDV FDOFXODWHG IRU WKH ORZDQGKLJK WHPSHUDWXUH VHWV RI




HVWLPDWHG E\ &KRXGKDUL E\ DSSO\LQJ D VPRRWK ILW WR VXUIDFH WHPSHUDWXUH PHDVXUHPHQWV PDGH GXULQJ WKH
H[SHULPHQW7KLVWHPSHUDWXUHSURILOHLVVKRZQLQ)LJ)RUWKHORZWHPSHUDWXUHFDVHWKLVVDPHSURILOHZDVXVHG
EXWZDVVKLIWHGGRZQE\)
7KH 1IDFWRU SORW )LJ  GRHV VKRZ DQ LQFUHDVH LQ 1IDFWRU IRU WKH KLJKHU WHPSHUDWXUH FDVH ZKLFK LV
FRQVLVWHQWZLWKWKHH[SHULPHQWDOGDWD)LJ7KHGLIIHUHQFHLQ1IDFWRUVDW[F LVZKLFKFRUUHVSRQGV
WRDQDPSOLWXGHUDWLRRIDVVXPLQJ WKH LQLWLDODPSOLWXGHGRHVQRWFKDQJH 7KHDFWXDODPSOLWXGHUDWLRRI WKH
KLJKDQG ORZ WHPSHUDWXUHPRGHV LQ)LJ LV 'HVSLWH WKH IDFW WKDW WKHGLIIHUHQFH LQ1IDFWRUGXH WR WKH
FKDQJH LQ WHPSHUDWXUH DSSHDUV TXLWH VPDOO LW LV LQ IDFW PRUH WKDQ VXIILFLHQW WR SURGXFH WKH PHDVXUHG DPSOLWXGH
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7KLV UHVXOW LV VLJQLILFDQW EHFDXVH LW LQGLFDWHV WKDW RQH QHHGV WR EH SDUWLFXODUO\ FDUHIXO ZKHQ FDUU\LQJ RXW
H[SHULPHQWVZKHUH WUDYHOLQJ GLVWXUEDQFHV FRXOG DIIHFW WKH UHVXOWV 2QH VXFK H[DPSOH LV LQ WHPSHUDWXUH VHQVLWLYH








/LQHDU36(UHVXOWVZHUHDOVRFRPSXWHG IRU WKHVWDWLRQDU\FURVVIORZPRGH 6LPLODU WR WUDYHOLQJFURVVIORZ WKH
VWDWLRQDU\ FURVVIORZ PRGH ZDV SUHGLFWHG WR EH VWDELOL]HG E\ D GHFUHDVH LQ WKH ZDOO WHPSHUDWXUH  +RZHYHU WKH
H[SHULPHQWDOGDWDVKRZDQRSSRVLWHWUHQG)LJDQGWKHUHIRUHWKHYDULDWLRQVVHHQLQWKHVWDWLRQDU\FURVVIORZDUH






VHQVRU7KH WUDGLWLRQDO PHWKRG RI ORFDWLQJ WKH ZDOO FRQVLVWV RI D FXUYH ILW HLWKHU OLQHDU RU IXOO SURILOH WR WKH
LQGLYLGXDOSURILOH,QDOLQHDUILWWKHORZHUSRUWLRQRIWKHYHORFLW\SURILOHLVH[WUDSRODWHGOLQHDUO\WRWKHZDOO$IXOO
SURILOH ILW XWLOL]HV WKH HQWLUH PHDVXUHG SURILOH DQG VRPH DVVXPHG SURILOH VKDSH  %RWK OLQHDU DQG JOREDO ILWWLQJ
PHWKRGVZHUHXWLOL]HGLQWKHLQLWLDODQDO\VLVRIWKH+/)&GDWDDQGERWKSURYHGWRJLYHVLPLODUUHVXOWV+RZHYHU
ZKHQ WKHZDOO ORFDWLRQ LVSORWWHG LQ]D UHJXODUYDULDWLRQ LVHYLGHQWZKLFKFRUUHVSRQGV WR WKHGRPLQDQWFURVVIORZ
ZDYHOHQJWK)LJXUHDVKRZVWKHZDOOORFDWLRQWKDWUHVXOWVZKHQDOLQHDUILWLVDSSOLHGWRWKHORZHUSRUWLRQRIWKH




















WKHVWDWLRQDU\FURVVIORZSDWWHUQ  %RWKRIWKHVHREVHUYDWLRQVLQGLFDWHWKDW WKHYDULDWLRQVLQZDOO ORFDWLRQZHUHQRW
DFWXDOO\LQGLFDWLYHRIPRGHOVXUIDFHURXJKQHVVRUZDYLQHVV
7KHVROXWLRQWKDWVHHPVPRVWUHDVRQDEOHLVWR
ILOWHU RXW WKH YDULDWLRQV LQ ZDOO ORFDWLRQ XVLQJ D
VSDWLDO ORZ SDVV ILOWHU VR WKDW RQO\ WKH ODUJHU
ZDYHOHQJWKYDULDWLRQVUHPDLQ/RZZDYHQXPEHU
FKDQJHV FRXOG EH GXH WR D VOLJKWO\PLVDOLJQHG
WUDYHUVHRUDFWXDOZDYLQHVVLQWKHDLUIRLOVXUIDFH
7KHSURILOH WRSURILOHYDULDWLRQVRQ WKHRUGHURI
PP VSDFLQJ DUH DOVR DVVXPHG WREHXQUHDO
VRWKHVHDUHILOWHUHGRXWDVZHOO7KHVHYDULDWLRQV
FRXOGEHGXH WR WKH LQKHUHQW XQFHUWDLQWLHV LQ WKH
OLQHDUILWZDOOILQGLQJURXWLQHRUQHDUZDOOHIIHFWV
RQWKHKRWZLUHGDWD
$Q H[DPSOH RI WKH VPRRWKHG ZDOO ORFDWLRQ
WKDW UHVXOWV IURP WKLV SURFHVV LV SORWWHG LQ )LJ
D  7KH UHVXOW LV VPRRWKHU YHORFLW\ FRQWRXUV
PRVWO\ IURP ILOWHULQJ RXW WKH SURILOH WR SURILOH
YDULDWLRQVDQGFKDQJHVLQFURVVIORZPRGHVKDSH
DQG DPSOLWXGH  )LJ  VKRZV WKH GLIIHUHQFH
EHWZHHQ WKH VWDWLRQDU\ FURVVIORZ PRGH VKDSH
XVLQJWKHZDOOORFDWLRQFDOFXODWHGIURPWKHOLQHDU





ZDOO WHFKQLTXHGRHVQRW UHGXFH WKHDPSOLWXGHRI
WKH FURVVIORZ PRGH LQ HYHU\ FDVH EXW LQ HYHU\
FDVH WKHUH LV DW OHDVW D  GLIIHUHQFH LQ
DPSOLWXGH LQ VRPH FDVHV WKLV GLIIHUHQFH LV DV





FORVHU WR WKH WKHRUHWLFDO VKDSH 'HVSLWH WKH IDFW
WKDW WKHVH WZR GDWDVHWV ZHUH WDNHQ DW GLIIHUHQW
ORFDWLRQV DQG ZLWK GLIIHUHQW GRPLQDQW PRGH
ZDYHOHQJWKV WKH HIIHFWV RI WKH VPRRWK ZDOO
WHFKQLTXH DUH TXLWH VLPLODU  ,Q ERWK FDVHV WKH
PRGH VKDSH UHVXOWLQJ IURP WKH VPRRWK ZDOO
WHFKQLTXH VKRZV PXFK EHWWHU DJUHHPHQW ZLWK



















7UDYHOLQJ FURVVIORZ RQ VZHSW ZLQJPRGHOV KDV QRW EHHQ YHU\ WKRURXJKO\ VWXGLHG LQ WKH SDVW SDUWLFXODUO\ IRU










$Q LQWHUHVWLQJ RXWFRPH RI WKH +/)& H[SHULPHQW ZDV WKH DSSHDUDQFH RI WUDYHOLQJ FURVVIORZ GLVWXUEDQFHV DW
VLJQLILFDQWDPSOLWXGHVXSWRRIWKHIUHHVWUHDPYHORFLW\:KLOHWKHWUDYHOLQJGLVWXUEDQFHDPSOLWXGHZDVWRRORZ
WR KDYH D VLJQLILFDQW HIIHFW RQ WKH WUDQVLWLRQ SURFHVV LW LV VWLOO D VXUSULVLQJ RXWFRPH GXH WR WKH ORZ WXUEXOHQFH
LQWHQVLW\RI WKH WXQQHO DW WKH IORZFRQGLWLRQV UXQ LQ WKH H[SHULPHQW  WR $W VXFK D ORZ WXUEXOHQFH










































IXUWKHVW GRZQVWUHDPPHDVXUHPHQW ORFDWLRQ [F   )RU WKHVH FDVHV WKH WUDYHOLQJ FURVVIORZ DPSOLWXGHVZHUH
DURXQGRIWKHIUHHVWUHDPYHORFLW\0RGHVKDSHVPDWFKOLQHDU36(UHVXOWVIDLUO\ZHOODOWKRXJKWKHUHDSSHDU
WR EH YHUWLFDO VKLIWV LQ VRPH FDVHV VLPLODU WR )LJ E $V LQ WKH 3DQHO  FDVH GLVFXVVHG WKH DPSOLWXGH RI WKH
GRPLQDQWVWDWLRQDU\FURVVIORZPRGHLQWKHVHFDVHVZDVDURXQGRIWKHIUHHVWUHDPYHORFLW\7KHH[SHULPHQWDOO\































5HVXOWV IURP VHYHUDO GLIIHUHQW VXFWLRQ
GLVWULEXWLRQV RQ 3DQHO  DUH GLVFXVVHG DQG




7KH H[SHULPHQWV WKDW KDYH EHHQ SHUIRUPHG KDYH
PDLQO\VWXGLHGWKHHIIHFWRIVXFWLRQGLVWULEXWLRQRQ
WUDQVLWLRQ ORFDWLRQ DQG WKHHIIHFWRI KROH VL]H
DQGVSDFLQJRQWUDQVLWLRQORFDWLRQ+RZHYHUWKH
1$6$%RHLQJ+/)& GDWDVHW LV XQLTXH LQ WKDW LW
FRQWDLQV GHWDLOHG PHDVXUHPHQWV RI FURVVIORZ
LQVWDELOLWLHVIRUYDU\LQJVXFWLRQGLVWULEXWLRQV7KLV
GDWD FDQ EH YHU\ XVHIXO IRU FRGH FDOLEUDWLRQ DQG





LQIRUPDWLRQ LV DYDLODEOH IURP WKHVH UHVXOWV WKDQ
IURPRWKHU FDVHVZKHUH RQO\ ]VFDQVZHUH WDNHQ
7KLVLVDOVRDQLQWHUHVWLQJFDVHEHFDXVHWKLVSDQHO
ZDV GHVLJQHG WR VWXG\ WKH GHWULPHQWDO HIIHFW RI
VXFWLRQ KROH VL]H DQG VSDFLQJ RQ FURVVIORZ
LQVWDELOLW\JURZWK
7KUHH VOLJKWO\ GLIIHUHQW VXFWLRQ GLVWULEXWLRQV
DUH GLVFXVVHG EHORZ IRU ZKLFK \] VFDQV ZHUH
WDNHQ DW WKUHH FKRUGZLVH ORFDWLRQV [F 
 DQG   8QIRUWXQDWHO\ WKH H[DFW
WUDQVLWLRQ ORFDWLRQV IRU WKHVH FDVHV DUH XQNQRZQ
GXHWRWKHIDFWWKDWWKHUHZHUHQR,5LPDJHVWDNHQ
ZKHQ WKH KRWZLUH GDWD ZDV DFTXLUHG  7KH WKUHH
VXFWLRQ GLVWULEXWLRQV WHVWHG LQFOXGH WKH EDVHOLQH
VXFWLRQ GLVWULEXWLRQ ODEHOHG 6XFWLRQ 'LVWULEXWLRQ
DQGWZRYDULDWLRQVRQWKHEDVHOLQHLQZKLFKWKH
VXFWLRQWKURXJKWZRDGMDFHQWIOXWHVZDVLQFUHDVHG
DERYH WKH EDVHOLQH OHYHO 6XFWLRQ 'LVWULEXWLRQV
DQGVHH)LJ
7KH GRPLQDQW PRGH QHDU WKH OHDGLQJ HGJH
Ȝa PP FRUUHVSRQGV WR WKH VXFWLRQ KROH
VSDFLQJ RQ WKH SDQHO  7KLV ZDV H[SHFWHG WR
KDSSHQRQ WKLV SDQHO VLQFH WKHKROH VSDFLQJZDV
GHVLJQHGWRFRUUHVSRQGWRDQXQVWDEOHPRGH7KLV
PRGH GRHV QRW GHFD\ EHIRUH WKH VHFRQG
PHDVXUHPHQW ORFDWLRQ [F  LQ IDFW LW
JURZV VLJQLILFDQWO\ HVSHFLDOO\ IRU VXFWLRQ
GLVWULEXWLRQ  )LJ   7KLV PRGH UHDFKHV D
ODUJH DPSOLWXGH XS WR  RI WKH IUHHVWUHDP



















 7KH ZDYHOHQJWK RI WKH PRGH ZLWK WKH ODUJHVW
DPSOLWXGH DW WKH ILQDO PHDVXUHPHQW ORFDWLRQ
[F  LVEHWZHHQDQGPP 7KHHYROXWLRQ
RIWKLVPRGHLVVKRZQLQ)LJ 7KLVPRGHLVPRVW
DPSOLILHG IRU 6XFWLRQ 'LVWULEXWLRQ  6'  DQG LV
DERXWODUJHUDW[F IRUWKHEDVHOLQHVXFWLRQ
GLVWULEXWLRQWKDQIRUWKHRWKHUWZRVXFWLRQFDVHV
7KH UHVXOWV DUH FRPSDUHGZLWK OLQHDU 36( UHVXOWV
ZKLFK ZHUH FRPSXWHG XVLQJ /$675$&  )RU WKHVH
FRPSXWDWLRQVWKHVXUIDFHWHPSHUDWXUHGLVWULEXWLRQZDV
VSHFLILHG DV LQ )LJ  DQG WKH HIIHFWLYH VXFWLRQ
YHORFLWLHV ZHUH VSHFLILHG VXFK WKDW WKH VXFWLRQ IORZ
UDWH WKURXJK HDFK IOXWH PDWFKHG WKH H[SHULPHQWDOO\
PHDVXUHG IORZ UDWHV  7KH 1IDFWRUV IRU ERWK PRGHV
























UHVXOWV DW WKH VHFRQG ORFDWLRQ DUH IDLUO\ FORVH IRU WKH6' DQG6' VXFWLRQ FDVHV +RZHYHU WKH6'PRGH
JURZV PXFK PRUH WKDQ SUHGLFWHG E\ OLQHDU 36(  )RU WKH  PP PRGH WKH H[SHULPHQWDO UHVXOWV DW WKH VHFRQG









7KH1$6$%RHLQJ+/)&&URVVIORZH[SHULPHQWSURGXFHGDXQLTXHGDWDVHWZKLFK LVXVHIXO IRU LQFUHDVLQJRXU
XQGHUVWDQGLQJRIVXFWLRQHIIHFWVRQFURVVIORZJURZWKDQGWUDQVLWLRQ6HYHUDOQHZWHFKQLTXHVZHUHGHYHORSHGWRDLG
LQWKHGDWDDQDO\VLV 7KHYLEUDWLRQRIWKHSUREHFDXVHGSHDNVLQWKHVSHFWUDOGHQVLW\SORWVRIWKHG\QDPLFKRWZLUH
GDWD ZKLFK FRXOG KDYH EHHQ PLVWDNHQ IRU WUDYHOLQJ GLVWXUEDQFHV  7KHVH SHDNV ZHUH LGHQWLILHG E\ ORRNLQJ IRU
TXDOLWDWLYHDOLJQPHQWZLWKWKHYHORFLW\JUDGLHQWRIWKHPHDQSURILOHV
7KHZDOO ORFDWLRQZDVFRUUHFWHG IRUHIIHFWVGXH WR WKH VWDWLRQDU\FURVVIORZGLVWRUWLRQRI WKHPHDQSURILOHV $
ORZSDVVVSDWLDOILOWHUZDVHPSOR\HGWRHOLPLQDWHXQUHDOLVWLFYDULDWLRQVLQZDOOORFDWLRQ7KLVUHVXOWHGLQDFKDQJHLQ
FURVVIORZDPSOLWXGHRIEHWZHHQDQGDVZHOODVDFKDQJHLQWKHPRGHVKDSH7KHVPRRWKZDOOVWDWLRQDU\
FURVVIORZ PRGH VKDSHV DQG WKH OLQHDUILW ZDOO VWDWLRQDU\ FURVVIORZ PRGH VKDSHV ZHUH FRPSDUHG WR OLQHDU 36(
UHVXOWV7KHVPRRWKZDOOPRGHVKDSHVVKRZHGVOLJKWO\EHWWHUDJUHHPHQWZLWKWKHOLQHDU36(UHVXOWVIRUPRVWFDVHV
7KHUHVXOWV IURPWKHKRWZLUH WHPSHUDWXUHFRUUHFWLRQVXJJHVW WKDW WKHWUDYHOLQJFURVVIORZGLVWXUEDQFHDPSOLWXGH
ZDVKLJKO\VHQVLWLYHWRZDOO WHPSHUDWXUH 7KLVZDVLQYHVWLJDWHGE\FRPSDULQJWKHFKDQJHLQDPSOLWXGHGXHWRWKH





VKDSHVRI WKH H[SHULPHQWDO WUDYHOLQJPRGHVPDWFK WKH OLQHDU36( UHVXOWV TXLWHZHOO 7KH H[SHULPHQWDO VSDQZLVH
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